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(57) Abstract: An organic electrolumines- 
cence device comprising negative electrode 
(50), positive electrode (20) and luminescent 
layer (40) interposed between the negative 
electrode (50) and the positive electrode (20), 
wherein at least part of the positive electrode 
(20) in contact with the luminescent 
layer (40) contains at least one element 
selected from among lanthanum, cerium, 
neodymium, samarium and europium and 
at least one element selected from among 
chromium, tungsten, tantalum, niobium, 
silver, palladium, copper, nickel, cobalt, 
molybdenum, platinum and silicon. This 
device, as efficient hole injection from 
the positive electrode into the luminescent 
layer can be carried out, can realize further 
lowering of driving voltage of organic EL 
device and operating life prolongation owing 
to low-voltage driving. 
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Al/Cr, Mo/Al/Mo, In/Al/In, Zn/Al/Zn, Ti/Ag/Ti^tfS^tf i^tl^ 
o *fc, 2ffiJ^._bO^^^LT{*, Al-Si, Al-Cu, Al-Nd, Cu-Zr, Cu-Ni, Cu- 
Cr, Mo-V, Mo-NK Ag-Au-Cu, Ag-Pd~Cu#^^tf £>*l/3 0 
[0057] D. W^EL^T- 

[0058] ±mmmmm^t, mmmmmm^±.imnhtit^mm^m 

%Mk, ^ttZk&mkk1rzmmE-Lm*-?tbZo 

[0059] ^mm^mm^m^, ±m^itx^ ifmmm^^mnmmmxrtm 

[0060] [^HISK] 

[0061] mmmx*&mirz>m—<D&m<D. 25^ ^^s^M^s^m^ (e (a) > - 

1. 7(V)£A_L"T?&5 0 

H— <D^JSO03^VM#|£L-a3\ Al, Cr, Ta, Zn, Fe, Ti, In, Co, Ni, Ge, Cu 
, Re, Ru, Ag, Pd, Pt, Av&&mfhtiZ>o 0*lXfcJ\ Ag, Cr, Cu, PtXfSAu 
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[0062] mr.(D&mfe, ^(D25°ciz.&iirZ)mmmkn^mfiLte(B))fr\ $&—<?>&mh<D 
m#-ctie^: (2) &mtcr 0 

E(A)-1. l^E(B) (2) 

E(A)-0. 5^E(B)^mU «fc?)#mXfc3\ 
E(A)-0. 3^E(B)£«fci- 0 

[0063] m~(D&m\z, n—<v&mK&fr j ttxm± : m$iirtitf£\\ #*L<ra\ bi, Te, 

Sn, Ni, V, Mo, Nd, Nb, Zr^CD&mXfc<9, #^#?*L<«:Bi, Te, NiX^Nbl? 

[0064] ^bj!^*dv>t, ±^tc.m—(v&mtmr.<D&m&m-^fritxmmirz>z.b 

tt^MtLf-^EL^^-^Miti-^-^^-e^^o -tu*. ^-o^m^^^v- 

[0065] ft, ^/M^^T, tlM^^nS/fite, 25°C, l^J£T<^kT^{t3¥ 

[0066] mmm «\ ig-<z>^«^£^i-5^#w ^lv \ r^#j ^ ^ ^ 
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^380nm— 780nm^*5ft^W3fe^J^*^#*i-^o 

[0069] &mmiz. ^(D^m, ^m^—^itmxmmicmmir^m, # 

BtfSE<DJ¥£WU 0. l~10nmiW*lX, 0. 1— 5nm3&S,fc»J0*bV\, 

[0070] ttm<DWMELmtt&^x, mmm, mmm^mm^m^m^mmimvx 

isMo^raiEL^^^^^j^ov^ta^-rso ft. *mw©#»EL^tt, 
[0071] mmnm4 

«lEL^90te, mm9l<D±\^ G§««92, jE?LH^iB93, ^$§H§3fc«94, 
m^M«95, ^96, &lFM*iSJB97<^ ^^JlH-C««L/c«^b-CV^o 

S«91te, «EL^^^^i-^(D-efc?, 0 ^S92^jE7LSrm^P fc 3f-^ 
U l^«jB96&tFSP^^«jB97»«^-^#fc^i-§ 0 E?Lf|^jB93{*, G§«92^ 

mm95n, mm96frtbmtt$tnrm. mmmftm94^<Dm^mm$:m?z>mx 

«£ELl!t^-90te, ^92^^m*96^^mff^^Pb, tl^l0]E?L^ti 

««94^#t^i-^r^^j;«9^3fei-§o ^(Dyt^mmm96m^hmmir 0 

[0072] ^EL*^-90-e«, _h^Lfc^Jl(Dm^^^^|^*jg96^L-CV^§ 0 

^(DELm^-e^, mmm96K®.m\stc&m. wz.&. A&mK m^mm^x 
<9^scu m^mmm95^>mmm^tm94m\mmiir^fc^, mmm^^t^tc 
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[0073] iT4lEU!^-9CHc::Jo^-C, St£91l£J3\ #9*. ^V=^^T/^$<DM^^^J» 

f^lKSi^ Cr, Au^tf^M^fflV^tbSo IOTt*100iun~200nmiW*L 
[0074] H?L*&3£Jg93t;:kJ\ <k£tl(Dt>tf\ F<I;U3\ #y-N-tf=/^/W^— 

T^yft&m, ^v^T^mmw-, •fw^/w&m, ^w^mmfc, *°y^ 

[0075] ^m&3tm94^ &XWk&tokb~—/<>bfrbt£Zh<Dtim&U<\ afc*Mfc^ 

[0076] m^-H^JB95^«, ^p©^^r^— /v-fNifr, hyry-/vfi^, hyr 
[0077] mmmmm97\tt, £&n<&mmmntt&. mz.t£. mm, itcx izom^m 
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immmi 
[oo78] m-mm 
mmmi 

T;WV(Ar)^V>, ffi^JteO. 2Pa, DCttiAfi300Wt?ibofc, Uy^97-f— & 
CH-1 (^^Il(WS)^l* 0 ^n^^r^^^-^lt^^rSI*^^ 

2 2 

[oo79] jfc^ ros^siox^, mmmzob^x, nm^m (sio )2r^5/yy:/y^j; 

2 

t-sio ^pxb/to sio (D^^y^te, ^^^br^-^^-a^^ 

2 2 

[0080] ggV v"C, ^<D;(f^»U0^ *^3f agg^A^ «JB4(X&U^ffi50<D^ 
JRjg52^*^i:(9^Lfc 0 ^3fejg40^oV^-Ctt, X?LQ£AJg42^L-C4, 4', 4 

"-hy^ Y-yy^ ^-/vy mtdata) , x?L$l 

MJB44^b-C« (N-^^^/V) -N-^m^/V^^v^v 5 > ( a — NPD) , 
46^LT8-dr/y/— /VT/V^->i»ig#:(Alq)^fflV^rt 0 |^50(Z>^MJl52^te, 

mm^mm^mm^mmntco m&^^&, i. oxio" 4 Pa*-e^xb7t#, # 
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ir^tnmmx^(DX\ B&«20©armbTV^*fP^frSr«5J:5H:(j|6iBUB30 
<DigMo5>;5^J;5fc)S*^*^&f£tfU^ *i\ IE?L&AJB42£LTMTDATA£' 
30nm, iE?L$IMji44i:L-Ca-NPD^20nm, 3§}fe|ft#Jg46£L-CAlq£:50nm 
MM^fc 0 ^^MtJ«©*ifLt, 5l3t^®46_h(^JRS52 

&ffcJRUfco -^^S^AtaRHu MM^)Jt^9:l, mj¥^10nm^Lfc o 

[0081] &\<DM&?*r:<"*iz&^ m^ap&MLx, in-zn-o^mmmn 

LTT/V^V^if(D?M^#>(f*^itAr:0 = 1000: 5) £fflV>T, ffi^O. 3Pa, 

2 

DCK^40W X J^i¥200nm-efco75io 
[0082] #7*^^10 Jit£B§^20&J$J&U -^St^^'J^U^r^ i^ft460nm-e 

R^460nm-eW«B*50©Sjg*Sr»l^b^^, 52% 

[0083] *^ISF!j^^EL^^(D^ffi-|^ffi^^25mA/ / cm 2 (Dm^t^Pn^Pbfci:r^>, 
rab«EE»7V^«J, |^ffi50{liJ^^930cd/m 2 (D^^S^ilPJ$tLfc o G§«20 

ft, ifc*BHc«awtf*«(^) SAC-i^ffl v ^ij^bfco 

[0084] Hife{#|2 

^f7^^10_h^^20^L-C, ?nJ*t : 7^?XD&4z (Cr : La = 90 : 10) 
[0085] ^M?!l3 

^7^«10_h^^ffi20^LT, «^^-> ? ^(D^(Ag:Nd=90: 10) ^WkW- 
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[0086] 

jf9xmmio±Kmu2obisX, ^y^fvtt^y^A©^ (mo : sm= 95 : 5) 

[0087] 

Jf9^miO±^miM20bVX^ ?>sf^>b^-—tt°VJ»(?y-&& (W : Eu= 95 : 

[0088] 

Jf7*mmiO±lZ.mm20blsX, ^i?y^<Dl^(Ag:Pd:Cu 
:Ce = 95:0. 5:1:3. 5) ^j¥200nm^J^brhflfe«|lifef?!jl^^<|ll#^EL^ 

[0089] Hife#!l7 

Jf9X&UlO±lZ.miM20kVX^ ?>$/Vb^JrW^ (Ta:Nd = 50: 50) 

^mm200nmXf^m^fcm^mmmit^<mmKKi.m^i / fm^fc o 

[0090] Hifef?!l8 

#^ffi&10_h^&§ffi20£L-C, ^^^iry (Nb : Ce = 50 : 50) %Wk 

m2oonmX)$jmL,tLmfemifcMit^< mmKKL.m^i^m^tLo ^.<dx? ^l-c 

[0091] Hife#!|9 

^^^10_h^^S20<kL-C, ^jy^/K ^VVh£i?y«>i>.tf>^(Ni:Co:Ce 
= 60 : 20 : 20) ^mff200nm-e^Lrtffi^^»!l 1 HJHUfcEUlf ^&fEK 

Lfc 0 r. <d KL.x^btiftEi^m^'CoWW^^M i i-^i~o 
[0092] mMWio 

^fy^mmio±{z.mm2ot\.x, &&ty-^yvj±<D&& (pt : s m = 95 : 5) 
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[0093] W&fflll 

^^WLlO±.K } mm20b\,X, ^V=i>'bttWJ*<D'S-& (Si : Nd= 90 : 10) & 
[0094] mMMl2 

:?nA^ffrfeIJ^<D^(CrO :CeO =90: 10) ^iSlOnmT^j^Lf^^ 

2 2 

^i^i~ 0 

[0095] Jttfc^ll 

^^S«10_h^mffi20tbT,^K^«J^(DITO?r200nm^bfcm«lim 
#!|li!^<lRl#^EL^^^^b7ho ^(Di5^#Sbf'^EL^^»^«-|^* 

(D^3fe««250cd/m 2 i:^^fe^?!Jl^)^EL*^^it-<?)i:/J^$^^ofc 0 ZLfl\t 
&»20;^;i^Lfc3£3mi:£A/^^^ 
b%^X\^ Q 
[0096] UMM2 

^9^mRlO±^m20bVX, MbT/^~*?^<D&& (Ag : Al = 50 : 50) SrJR 
S:200nm-e^|f brhm«^ife#!ll^^< IHil^EL*^-^Mbfc 0 t-bT 
#^tb7^EL^^-(DfF#^^:^l tC^i- 0 
[0097] [^1] 



WO 2005/062678 



23 



PCT/JP2004/0 18263 





mmm& 


ft*Mft 












(eV) 


(%) 


(V) 


(cd • m- 2 ) 




Cr:Ce=95:5 


5. 3 


6 5 


7. 0 


9 3 0 


mmm2 


Cr:La=90:lO 


5. 2 


6 0 


6. 8 


9 3 0 


mmm3 


Ag:Nd=90:lO 


5. 0 


7 0 


7. 2 


9 5 0 




Mo:Sm=95:5 


5. 0 


6 5 


7. 2 


8 8 0 


mmms 


f:Eu=95:5 


5. 0 


6 0 


7. 2 


6 5 0 


mmme 


Ag:Pd:Cu:Ce 
-95:0.5:1:3.5 


5. 3 


7 0 


6. 5 


8 5 0 


mmffl7 


Ta:Nd=50:50 


5. 2 


6 0 


6. 5 


8 1 0 




Nb:Ce=50:50 


5. 3 


6 0 


6. 5 


7 8 0 




Ni:Co:Ce 
=80:10:10 


5. 3 


6 0 


6. 6 


8 0 0 


%mm 10 


Pt:Sm=95:5 


5. 1 


6 0 


6. 8 


8 5 0 


mmm n 


Si :Nd=00: 10 


5. 0 


6 0 


6. 5 


8 0 0 


nmm \z 


Cr02:Ce0 2 =95:5 


5. 5 


5 5 


6. 5 


8 0 0 


vasmi 


I TO 


4. 9 


5 


8. 5 


3 0 0 




Ag:Al=50:50 


4. 0 


70 


1 3. 0 


800 



[0098] mifahmhfatem^ mMM^mELm^ts lEa^&Att^v^-eiram 
[oo99] m~mn 

U%n^9t%9?m^m.{T )V^ v ?Z7r^%Mk, ESCA5400, XiJg:Mg-K )£r 
^fflV^,•^^(7)^t±]^(D/^^/^d ^ s— ^ 35> 75eV^feU ?(DW£\±, C & 

Is 

284. 6eVicWtmVX$misfc 0 ft, 06^Bl7^^i-^0J^«^®(Diry^ 

[oioo] *fc. rm<DmmmK^^xm^ntcmmmmmmm<D±])^^3dmm.(D^ 
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[0101] TIE^v^-ftt^HJfe^J^^v^-ob, SAW:, ±VVJ*3d®M<Dffi&^/v*e 

^ js/v^*3 its 9 14ev— 920eV<z) ffio^tr— ?M%M&M$£irz> 0 

[0102] H»!ll3 

ix m£*T"C&5) Sr. ^v^i^^/Wt-e&Sln/ (In+Sn+Ce) (DffltK 0. 9~C 
fc*9. ^(D^e/H:b-e^Sn/(ln + Sn + Ce)(Dfi:^\ 0. 05X&*), fro-ty&J»(D*e 
/Ht^fc3Ce/(In+Sn+Ce)(Dfli/^ 0. 05lOfe5<fc5&*fc4^ #*t*Sf£:3g#L 

[0103] &v vr% #bH^#*»Sra©S:bTd^ii:^4^>^, Jf$5mm©i-ffi|:7V^ 

mm&ntio ^.(Dmm^m^m^m^t^ i4oo°c<Dumx36mm 

[0104] (2)3t^m^&<E>»i3g 

TV^o £1\ IJMI^v^^y^Sl^ISfrtt^ J¥£l. 1mm, i£25mm. Ill 

^v*ysywm&w®iux, ±&n&ftft<om : mn ! &m$K sx io" 4 Pa^§^ 

•e«EEU^118-C, ^s^JBE^jj&so. lPa£&3J:5^ T/v^V^&U^* 
^Jfcte80:2Crefe5)<^ JLfEJt^f rt^AUt, r<Z)B#, g|f?!<D^Jite, 0. 0 
2Pa"Cfc5 0 @9(l)it ^(D^f^S^110<D#^^U-C*5«9. ro^f^S^HO 
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[0106] _hfB#ffl^^^*5V^-c, M^mft^Jf^mRiicxDUm^oo^tU ^A' 
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f$.~r%z.bK£V), mmmmms6^mc 0 ^<«^Ei9(2) \z.m$tix^z 0 

#Cfc3l#^VvC, T/P=t>lf*tpX\ Al^— ^Vh£fflV>T, J¥£l20nm<DAl?¥Jll 

[0107] S^T, ^l^-5i^-^7K^(^: 51^:^=16: 1:1) it^^y^^ 
^fflV^T, SW^mflI112/ / ^JSJ^114^ s ,^-^U ^MUll^iliS^Oju 

*H^g|9(4) ^£;fr/Cl^ 0 
[0108] ^t<Dm, 09(5) _hfE^-^Vhi^fflv>-c^f^^iio_h^»b 
fc^0j!^mitll2^, ^Bmi^mm\^^X^y^-ly^t' 0 Z.(D^y^?\C£0^ 1 
*<DAb6^3^««lii6^ M0J^mj^li2O-^^ISgi-§j:5^, 

[0109] *fc, i^t, ^f^s^no^, z.<Ds<?—^xfwmiisb^ ^mm^xmmmn 

S«138W^ 0 ~Ojg^*im»U38«\ #fFW^CDf5ffl^|E«<D^a«^IS 

%m^-mwm^u<D—m\z.i®^-tz>o ^(Dmrnmnmrniss^K H9(5) 
ft, ?-^hi&m\;^xmm^f~mmmmmii2<Dmfe. 90nmx&otc 0 ^ 

^<D]gpj^*^i38^-ry7 0 citvvT/v=3-/v^-e® : i i ^^L, m 

2 

*^)#ffl^^-e^;M^fcm, uv(MI)MtyV^v^t, io#fm# 

[0110] (3)^0^^«^(D^tt<DpJ^* 

^-y^bl^fflV>T^bfc^M^«J^112(Dit©^aiJ^Lfc^^>. ^OgCtt 
5. 4X 10~ 3 Q -cnre&ofco ^fc, -z^?— — ^m,Ull8CO^tmM^(^M550nm 
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3d 

fCo Z.(DMfe(D%g^ ±mSBRTl±.mSA<DmmitX&%SB/SA(Dm.frK 0. 12 
[0111] (4)^#EL*^<D^ 

8, m^-S£ASl30, ^t>m*Sl32^jlR^jgb-C, #$|ELim34<H#fc 0 £ 
(D#^-^g|5(^$tv-CV^ 0 ft, _hfEil«£3feJB 128:6^ _hfS|^«jBl32^ 

, -^(D*^^#T-e»^fTofc 0 *fc. ^(D^EL^T-134{i, #Wftt<D«S 

[oii2] ^(Dx^mm^m^i34^M^mmmKxm^ir^iz:hf^x(D^(unR 

£1\ iE?L#^jgl26(D|t«bTTBDB?rffiV^, SW^m»a38(DjSK^ 
mHll2_ht^ 60nm(DlE?L#iMjgl26^^*b7^ o #CM. ^IWil3feSl28<D 
It^bTDPVDPAN^OTl^ffiV^-C, _hfB!E?LliMSl26_ht^ JC^T^On 
m(D#a^3feJBl28^*^^Lfc 0 ^(Z>B#<DDPVDPANtf>S*51;tte, 40nm/s 
-Cfc«9. Dl(D^*3SS{ilnm/s-e$>ori 0 
[0113] #Ci<l, «^&ASl30(W^i;LTAlq^ffl^-C, _h|B^^7tejgl28_h^. 20n 

130_h^^*jgl32^r^-r§^^^j;(9, ^g£EL*^134£^&Uc: 0 ^<DB#(DA 
KDMMmmte, lnm/s-efe!), LicD^jgJtte, 0. 01nm/ S -e;fc<9, Al/Li<Djil 
ff^200nm-efeofc 0 
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ft, ±w&m<DW&AxK.tib(Dm&t£, m2tp\c^£tix\^ 0 tat* tbdb^ 

DPVDPAN, Dl, ALdCDfc^^&miOK^&frlXV^o 

[0114] (5)m^f^mvm^-<Dtm 

z.<Dm<Dmffi&mfe, 1. 8mA/cm z xm,mmvLm^i34<Dmytn&&w\fe 

0 

o 

[0115] H3fc{?!|14 

Xfo%)&, 4>i?V^<D*?/l'}kXfrZ>In/(ln+Ce)(Dl&&^ 0. 95X&V, ^oi?y 
^AtD^e/WfefcSCe/ (ln+Ce)<£>fS^, 0. 05Kf^X^it^X\ ^-UPc^ 

[0116] (2)^BJ^m*«(D$g5t 

fH<DWMMQ&V\ 5xio~ 4 Pa{^^xmf±\^f^mx\^^y^f±^^0. ip a 
T/v^V#^3t£^«ft^ALfc 0 IE|9(l)te, ^#5^»Ul0tf> 

[0117] _hta#B^;^:&v^ rtcD^^t^no(Dtas^2oo 0 c^b, sxt 
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[0118] m^\^W&^X, Ag^— ^Vh^^T, mmMnMl\2±.\^ J¥£l20nm<DAg 

mm*bte%&mmi4&T/^i/tfx*x]&}&istc 0 ^#^09(3) K^ti 
mm-mm-mm^mm mm mm mm = s : i : s) a^&s^^^ 
mtir^t\z.x'o, mmmmmii2±^ A g ^^4iiiii6Mtfc 0 

*H^g|9(4) ^£;fr/Cl^ 0 
[0119] H9(5)^i-i5^. H»!J13^|W|#(D/^— ^irTS^C _hfE^-^ 

v\-2?tm\ ^xmm x^t-mmmnMi i2^mm7k^m^x^y^>^u wm^o 
ix m£Uc 0 ^<DXoK^-^^n<>xi^mvt^mmmii6&xfmmmmm 

^;*^ffl«««0^!l^^i-So ~<^W*f*»U38^ g|9(5) iZ^tsfl 
tV^„ _hfB^^^t?#^^:Agd^§^S^116«, #fF!fj£<Dfg 

^(D^K^^;^^138^y^ntVkT/V^— /V^T^^^gfe^L, ££>f£N 

2 

[0120] (3rmmmmmm<Dm^(Dmi^^ 

?-^yh2&m^^xmm^tcmmmmmii2(Ditm,tt&mfevfcb^^ ^<Dimt 

7. 7X 10" 4 Q -cm-efeofCo £fc, ^^m^H8<Z)^Sai§^(^^550nm 
*3it5^M#m^Kl 38 ^<Z)^0j!agmif 1 1 2(Dffc#HicSr, 
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3d 

tc 0 Z.<Dfflfe<Dl&^ ±mSBRXF±mSA<Dm%MitX*3bZ>SB/SA<Dm&, 0. 02 
[0121] (4)JttttEL*^0^ 

ii8_h^ E?LH^jsi26, mmmytmi28, «^a«i3o, ^m««i32^ 

[0122] (5)M^Lfc^EL#^-(DfflMffi 

#^r>#^EL*^-i34^joit^i^«si32^-)'^m*^b, mmmmmii 

^(DmfDmm^&lt. 2. 0mA/cm 2 t*^ ^EL*^-134(D^3fe»S^aiJ^ 
£^MM£flMffi£LT, ^EL^^134^rl0mA/cm 2 -e^«Wl!jLfc^^ 

, ^U]o«i±^v fcu ioooR#r^Mm<^mj±£v£bfc^^ ^J±_t#4?( = 

0 

V/V 4^ffl]X.^tbfc 0 

0 

[0123] Hife^!ll5 

(1) ^maSf*»S^™ (^-^Vh3<Dffr&) 

5£l ix m£XTXfo&)&, ^^^(D^e/^b-efe^In/dn+Zn+Ce)^^^ o. 9 
0X&<9, M|&C0^/H:b-efc5Zn/(In+Zn+Ce)(D{it^ N o. 05-e&>«9. j^oiry^ 
J»(D^/lsitXfo%Ce/(In + Zn+Ce)(DiW.tf, 0. 05^3J;5&it^l:\ &WPr* 

M^i-^^i:^J;«9.^PJ^«J^ll2ffio^-^Vh3?r^LfCo 
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[0124] (2)igf«#:0Si 

^(Dm^M^&frK 5xio~ 4 Paicf£^xU)±\^fc.^kmx\^^y^)±±i^O. lPa 
AVtCo Z.<Dm. m^^m-i, 0. 005Pa-Cfc5„ 1119(1) f3\ £<D#9*S*Kll0tf> 

[0125] _h|E#ffl^cp^*5V>T. ^^Wrt<^#9;*g^llO<Di&fif£r200 < C£U SAt 
^ioow^u ^^rai4^ra^v>5^#TT\ _hfE^-^Vh3^fflV>T^^^^ 
y^^f ofc 0 ^CD^, #5^MU10_B^ J?£ll0nm<DM^mj^ll2^ 
j^i-^^^i«9, ^mM#:i36^#fc 0 ^<«^E|9(2) {C^£tlX\^ 0 

[0126] ^<DfL JifS^-^Vh3^fflV^-C^L^?J!^mj^ll2^#^7K^^-r^ 
^•^U ^(Dm^O ix mibfco ^£5^. ^^90 ^ mfcy**— n^LTf^ 
^Lfc^M^milll 12^^-^^«® 1 18i:^ 0 

;#7^ffl£ll0^ itfv^— ^^m«ll8^ %Wfo\sXmWmMW-\?>§ 

^<D^m«s#:i36^y^ o cifcvvT7^— ^xm^m^u mm 

2 

[0127] (3)mmmmit<DW®i<Dmm£%: 

4. 9X 10" 4 Q -cm-CfeofCo itfc, ^^m^ll8O3tSil§*(fcS550nm 

^its^m«jBf*i36fp<DSM^miiii2(Dtt#M#:^ 3feSf^ss(ai 



WO 2005/062678 



32 



PCT/JP2004/018263 



3d 

t' 0 z.<D$m<7)ffi^ ±msBRTi±msA<Dmmit-e&z>sB/sA<D{m$. o. 025 

[0128] (4)^EL^^(D^ 

ELi§^134£#fc 0 ttt. #fF^^©f5H^|E«(D^ra 

[0129] (5)mmvfcmmELm^-<7)wm 

i(DB#(Om^S^, 1. 0mA/cm 2 t*^ ^EL^34<D^)frTO£$iJ^L 

^\m^mfmtvx.mmKi^m^i34^iomAXcm 2 xmmm l mm^tct^s 

0 

V/V 6i^X.^fc 0 

0 

[0130] ^ife^!I16 

ix m£lTX*3bZ>) -Y>^A<^/Wfc-Cfc5ln/ (In + Sn + Ce) ©flf&8^ 0. 9Cre 
fc*9, ^<D^/H:b^fo3Sn/(ln+Sn + Ce)<D{iI;^ o. 05-Cfc<9, ^o-feU^i^^e 
/Ht-efc§C e/ /(In+Sn+Ce)(Dfe^ N o. 05(o£;5J;5&it*-e, #$t$*£rJp#L 

n^&72mmfcmoxm&mw>u wmozmtzo 
z-(DW&m%:, ±mmmim3(i)tmm<D^m^x^x, at&u -fux&mu 
mmtmmir%zhi££V)^mw^mmii2m<D?—^yte&ftmvfc 0 
[0131] (2)Siiti«©ii 
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[0132] _Lfe#ffl$m-£3VNT, *^«rt^^f7^S«110(Z)M^200 o CtU i3A« 
[0133] &fc§|#^WC, T/V^V^cp-C\ Mo^-^^fflV^, /9$120nm(DMo^ 

m*ttz&m&ii4ttmmw&ii2±Kj&j&uto ^#^09(3) 

TOIl 1 2/Mo#il 14Sr^y^^U 20 /i. m*S<DMo36^>fcS^JR*iaj|ftl 16Sr3S 
[0134] 09(5) K^kirXylC mmmi3tmm<D^—^tir^-<<, ZJT>9—>fy 

m*mnmmm<D—mKftm-rz> 0 ^.(Dmmmmmmi38HK 09(5) K^tix 
v^„ *7t, ±m^y^>^xnhtitcMo^h^^mmmii6^ m^m^m 

~<Dmmmmmm38&4yy*tity]/T/^—/^xM^mifcftu $e>^N 

2 
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[0135] (3mmmmmu(Dm\^(Dm^m 

5. OX 10~ 4 Q 'cmtfcofc. ~£fc y<^—^^ , m^milSCO^tmM^(^.M550nm 

3d 

fd 0 ~<7>PJ5£(Df£J|l, _hfBSB^U?_hfBSA(DB^b-efc§SB/SA(Dfa:^^ 0. 029 
[0136] (4)#^EL*^-(D^ 

ii8_h^, iE?L^si26, ^mmytmi28, m^A»i3o, Rximmmi32^ 

mikmmVX, ffllEL*^134£#fc 0 *fc, ^>iT$|EL*^134«:, #fFfjt^tf> 

[0137] (5)$^Ufc^aEL^©¥Nffi 

#^fc^EL*^134^*D(t§^jBl32^^^««^b,^0j!^mi^ll 

i(DB#<D^^S«, 2. OmA/cm 2 -?;fc<9, ^EL*^-134(D^^S^iJ^ 
Vfcb^, ^:(Dfa:{il41nit(cd/m 2 )-eS)ofc 0 ^<D^3fe^te#fe-C&>5r£ 

ZbimtKmfffitVX, ^ELm^l34^10mA/cm 2 -e^«WIbL/c^^> 

, ^(^mi±^V fcU 1000R#^Siim^«ffi^V^b^m^^, «j±±#*( = 
o 

V/V){21. 7^x.fbtWc 0 
o 

[0138] mMMl7 

ifyftL^-Zkln m£XTXh%) ^^J>,(D^:;VitX^ln/ (In + Zr + Ce) (Dig. 
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#3^0. 90X&V, ?A<D^/Wt^fc5Zr/(In+Zr+Ce)<DM#\ 0. 05"? 

d^oiry^A(D^/H:b-e$?§Ce/(ln + Zr+Ce)(Dfii^, 0. 05fO£5<£5&Jt 

£tf>ig&#&>^ _hfBH»!ll3(l)^^l#(DMa^J;o-r, 3g*fcU TV^^U 
[0139] (2)^W5g«gtg<D3SSi5£ 

ft<DmmM&8tt)K 5XlO~ 4 PaKt£&tiXM^±W:MX\^<y?)±£l&0. lPa 

T/vrfV^^^Wrt^^AUfco 09(1) te\ z.<Djf9xmfauo<D 
±.fE*Slfrt^-*5v^-c, x/^ypy^ifxfD&ftt^ T/vrf>ioo%-efe«9, m 

[0140] JifeOTM^-^T. rt<D#7^Smi0(D?M£200 o Ci:U SAS 

^lOOW^U MJ^R#rHll4^r^i:V^^#TT:\ ±fE^— ^Vh5^fflV>T^^5/^ 

[0141] ^C^It^T, T7V^V^cp-T\ Cr^— ^Vh^fflV^ j?$120nm(DCr^lI 
112/Cr#J^114^5/^-^U ^«J^1 14^^20^111^?,^^ £ mm 

[0142] -ton, a9(5) mmmi3tmmco^— ^t-r^<, zlcd?—?? 

h5^m\^xm^tcmmmmmii2^mm^mm^x^y^->^u wm^o 
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m^mmm^m^— m^m^^>o z.<Dmmmmmmi38frK 09(5) ic^tix 
^<Dmmmnmm38^y-^ti\iy^T/^—/^xm^m.^u tshKN m 

2 

bfc 0 

[0143] (3)SB^^mS^(D^tt(DS'J^* 

5. OX 10~ 4 Q -cm-e&ofco ^^mSH8(D3fe]gi!i^(^S550nm 

3d 

fc 0 ~(D$m<7)ffi^ ±msBAxp±msA(Dmmitx&%sB/sA(DmfrK 0. 029 

-CfcofCo r<Z?SlJ^^^2^^$tLTV^ 0 
[0144] (4)^EL^^-(D^ 

118_h^ iE?L$iMill26, WH^feJBl28, m^-Q£AJBl30, ,&tm«JBl32£ 
JlR^SLT, «tEL9^134£#fc 0 ^(D^-aEL^^-134^, #fFfjt3fctf> 

[0145] (5)$^Lfc^EL*^iM 

#^^^EL*^134^*5tt^)|^ffijBl32^^^m^^b,S5l!^mj^ll 

r(DH#(D^^S« N 2. 0mA/cm 2 t*!), ^EL*^-134(D^^^^^SlJ^ 



WO 2005/062678 37 PCT/JP2004/018263 

0 

V/V AXcmxJ^ftfCo 

0 

[0146] H»!ll8 

^^l/x m£*T~e&5)£\ ^S*>A(D^/Wfc^&5In/(ln + Ga + Ce) (Dfjt^ o 
. 90T?fc<9, #y?A<D^/Wfc^fc5Ga/(In+Ga+Ce)<Dfli;^ o. 05^*9, £>o 
•fey^A©^/HfCS>5Ce/(In+Ga+Ce)«XHtdS % 0. 05fc&5«fc5&Jfc^-C, # 

[oi47] temwrnnmrnomm 

|*|<£>PJiiX^S^ 5X10" 4 Pa^§^Mffib^|g-C\^^5/^ji^^o. lPa 

£&5<fc5l^ T/Vrf>^^*^ffif rtCiAlft, 09(1) tt, io^f7^*RHO<o 
[0148] [^3] 
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[0149] _hfe#ffl^^:}3l^ J^Wrt<W7^mi0tf>?&S£200°C£U t£A« 
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[0150] ^C^It^^T, Mo^— SfyhRXFAL#— yyhSr^V^ Mo(10nm)/Al(100 
nm) /Mo (lOnm) (D^JSJUH l^T/l^V^^^J&Uho 

iW&Sr^s^^U PBMiBlfe^fifek*g?fc GftBfe : : 1 6 : 1 : 1) ^ffl V ^ 

XAM^^yf-^LX, (Mo/Al/Mo) <£>&JRll£l4<£>#g£:20 n mkir^kic 

[oi5i] *<d&, mmmi3tmm<^^->tir^^ z<D*—?yh6&m^xwmut 
mmmmmii2^mm7^mmKx^y^iy^u *:<Dm&9o»mkuto '©i^i: 
^—^>^n^xi¥m^t^mmmii6Rx^mmmmmii2^mm^x^ ^ 
—^/sfmm \&kn& 0 

o) frbtez&mmm i ier±, mmM^mm^mm^mm^-w^ i^m m -tz 

o 

^<DmmmnmRi38^y-^ti\i o /vr/^—/^xm^w^u zbiast m 

2 

[0152] (3)^0j!2gm^(D^)tt(Da'J^^: 

^-^Vh6^fflV ^Mlfbfc^0j!^mif 1 12<DitJ£^£$JSU-~^^ ^(Dffite 
5. OX 10~ 4 Q -cmX&ofCo ~kfc, ^^mSll8<D3fr@i!§4s(fcK550nm 

*5it5^P^^«S«138^(DS0J^«llll2(Dtt#M», 3t«^4>3fe^e(3S 
Wf+^I±M, AC-l)X$m\sfck^ *:(DmtZ5. 6eVCfcofco ffi, ^fbOS'J 

^(c, _hiE^^— ~isj?mmii8mmz$dtfz>ce t°—?&xps&m^^x$mis 

3d 

fc 0 -OPJ^O^J^ ±mSBRXF±mSA<Dm%MltX&%SB/SA(DmfrK 0. 029 
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[0153] (4)*«EL3tf^©^ 

mmi26, ^mmytmi28, m^-&ASi3o, Rx^mmmi32^mikmmvx, m 

[0154] (5)SjgLfctiEL^0^S 

^.(Dmcom^mt, 2. OmA/cm 2 -efe^ ^MVL^I^134(Dmytn&&W\7£ 
UtkZ.Z>, ^<^^35nit(cd/m 2 )~efcofc 0 £fc, j e<D^I3tefef*#fe"e*>5-^ 
SrflfctBUfc, 

$kMAttfNffi£LT, ^ELm^l34^10mA/cm 2 -e^m»fD^Ibb^^^ 

0 

V/V )f21. 4^#tix.^ttfc 0 

0 

[0155] H»!ll9 

ju m^T-efcS) -f^^AO^/VJt-efcSln/ (In + Sn + Ce) GDfli^ o. 90"? 
fe*9, ^(D^/Hrb-e^Sn/dn + Sn + Ce)©^^ 0. 05^9, 7^oi?IJ<^(D^ 
/Ht^fc5Ce/(In+Sn+Ce)<D#D^ o. 05l£fc5<fc5&*fc4^ 

[0156] (2)SW5g«£t£<D»B£ 

£i\ ^»^^^^gt0l$|frtl: 4 ^»!|13^^|#(D^7^S«110 
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^^Abfc 0 ^cdb#, mm<Dttm^ o. ip a x&% 0 09(1) ^ ^©^s«iio 

[0157] _hfB#ffl^;^^*5V^-C. J^«ft<^#7^mi0(Z>MS£200 o C£U SAt 

[0158] lkl^\%m^X, T/ls=f>JfXtpX\ Al^— ^Vh^ffiV^, i¥$120nm(DAl^lI 
^^^^MHH4^0j!agmifll2_h^?f^Lfc o M^tf*. 09(3) 

^T^^-m^-^*^ (P^: : mWi= 16 : 1 : 1) &m V vT, 
flim2/^JSJIilll4^5^^U ^JaJ^114(Di|iS^20 J um^i-^^^J:«9, 
K^«JBI112_h^ Ald^^§^M«9ail6$r^Lfc 0 Z.<DW^m9(4) 

[0159] ®9(5)^-rj;5^, mMffll3bmM<7)s<¥— >tir^<, ZL<D?—>fy 

m*mmm&fc<D—mteft^~rz>o z.<Dmwmmmmi38i)K 09(5) K^znx 

±fB^^-^'C#^rtAi^^^^JS*fflaii6«, #mt^<Dt5ffl 

2 

[0160] (3)SW#«&R©/»te©8IISJlSm 
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5. OX 10~ 3 Q -cmtfeofc, ^^«^118(D3l£^J^^(^*550nm 

3d 

fto Z.<Dfflfe(Dl&^ ±mSBRTf±mSA<DmmitX&%SB/SA(DmfrK 0. 12 

[0161] (4)*«ELgtl^©^ 

118_htC !E?L#iMSl26, #4«)feJgl28, m^SEAJgl30 x ,RO^Ml32£: 
HI«Mb-C, ^«EL^^134^#fc 0 Sfc, £©#»EU*^134tt, fflffltO 

[0162] (5)^5gLfcW«EL^©ffMffi 

r©l$©tMSli, 1. 6mA/cm 2 -efc^ W«ELi§^134<D3il3frl¥g£:$!|5£ 

o 

0 

[0163] Jfc*fe093 

^(D^E-/VJt-e*>5Ce/(ln + Ce)<Dg[^ x 0. 05teUfe5«fc5fcJfc$^ ^tt^SrSP 
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Mmm&irzz-tKxv)^ mmmmmi ^m^-^yhs^^tco 
[oi64] (2mmmm>mm<Dwm 

^^Abfc 0 ^(DB#, Wtm<Dftm-Z, 0. 15PaX&% 0 09(1) }3\ ^(D^^fflgll 
[0165] _hfB#ffl^^^*5V^-C, *S«rt(D^^«110(D?aS^200 o C^L, SAS 

y^ioow^u mmmmi^mt^^m^rx, ±M?—^yYs%m\^x^^y? 

y^^Tofc 0 ^<£>MJfl, #7^S«110_L^ J¥§llOnm(DS0J^«llll2^ 
/#1-£^-J;<9, ^«^iB#:i36^#fc 0 ^<Z)$H^|2|9(2) \Z.^foX\^ 0 
[0166] ^C^^It^V^, T/V^V^cpT\ Al^— ^Vh^ffl^T, j?§120nm(7)Al^J^ 
d^3fc5^JRJ^114Sr5SW^«|gll2_h^^Lfeo ~<7>#W09(3) ^£*l/T 

w& ^xmwt-mwHmfc*mwt mwt -.mm-, mm =i6:i:D&m^^x,mm mm, 

tvCV^> 0 

[0167] 09(5) K^rfXyi^ ^^-^Vh8^rfflV^MflIbfcSK^«l^l2^ 

mmim3tmm^<^—^tir^<,^ m&fowmcx^y^y*\jz. 0 z.<dxo\^< 
^—^^n^xi¥m^t^mmmii6&nmmmmmi2^mm^x^ 
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*K138W.£ 0 ^(Dmm^M^R138i)K 09(5) l^^tltV^o 

2 

[0168] (3)SW*«&KO/»tt©»3e#tm 

8. OX 10" 3 Q •cmtfcofc, ^^®|^18<Z)3feM^(feft550nm 

3d 

fc 0 r^aiJ^(D^, _h|BSB^tj?_h|BSA(Dffi^i:b-efc^SB/ / SA(D'ft^^ o. 13 

[0169] (4)^rt$EL^<D^ 

|E|5^i-J;5^^ H»!jl3^[Rlil^bT, SP^^«S«138^^^— 
118_h^ lE?Lf|^jgl26, ^^jgl28, «^AiBl30, &tm«Jgl32£r 

[0170] (5)Mitbfc^EL#^-(DM 

#^^^EL^^-i34^^oit§i^«jgi32^-r^m*^b, mmmmmii 

Z.<Dm<Dmm&&fe, l. 3mA/ / cm 2 -Cfc«9,^EL*^134(D^3fe«^'J^ 
Efc^5>, ^(Dfi:^60nit(cd/m 2 )-efeo/c 0 £fc, ^<^3^«:*fe-e;fc3^3r 

$^^»Attf¥#i!bT, ^EL^^134^10mA/cm 2 -C^*Mll]Lfci!^ 
o 

0 

[0171] ifc!»j4 
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J*<D^/Vkt^&&In/ (In+Sn) CD{m$, 0. 95X$b<0, fr-^&CD^/V 
Jfc-efc5Sn/(ln+Sn)(Dfit^ 0. 05tofc5J;5&ifc4s-C, ##3|Sf£*WiU 

/v^&g&rt fcuBDgUt, /v^v^gSrt ^^$ttfc_h|E^^ 

[0172] (2)3W^CSStR©«3g 

fa<D&mM^&frK 5X10~ 4 PaiCf^^XM}±Vf^J(kmX\^<^}±±l^0. lPa 
ClALfc, ^<Z>B#, g|*<D£-JEte. 0. 01Pa-efc5 o 09(1) tt, ^(D^f^&Kll 

[0173] _hSE#H^cp^*5V>T, J^^rt<W7^miO<m&J»200°CtU iSAfl; 
;*i£ioow£U ^^rai4^Ktv>5^#TT\ _b|B^— yyh9Srfflv^T^V^ 
y^Srfrofco ^©IS*, ;#5^»UlO_h^ J?$110nm©jSM^t«JRll2Sr^ 

[0174] &fc3l#^VvC, T/^V^cp-C\ Al^— ^^fflV>T, J¥$120nm(OAl^|f 

gcv vc, mm-mm-ffimTkmrn mm-.mm mm= i6:i:D^v^ mmm 

«J§|1 1 2/^JSHl 14^5/^^L, ^MflHl 14<D#gSr20 m mi:i-^r^^i«9, 
Si^tl 112_hfcl, Ald^§^JS^aail6^^Lfc 0 r©«B 1 3&S|g9(4) ^ 

[0175] ^(Dm, 09(5) ^O^-^Vh9^fflV^MHbfcS0J!^«i^ll2^ 
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mizstw&o ^(DMmmnMUizsip, 129(5) i^$^tv^ 0 

2 

[0176] (3)^B^^m^«<7)^tt<7)PJ^^: 

2. OX 10~ 4 Q -cm-efeofCo ^fc, -^mfel8<D^a!W($tft550nm 

mnfm±m. Ac-Dxm^tct^ z^omm. 8evxh^tc 0 ^.tih^mi 

[0177] (4)^#EL*^-(D^ 

m5^i-j;5^, mmmi3tmm\^x, mmmm&m38(D^—^^mm 
ii8_h^, AEiLmmmi26, ^mm%mi2s s m^A»i3o, m$mmmi32% 
mmMmi^x, #^EL^^-i34^#fc 0 
[0178] (5)m&t^mEm^-mm 

nbfrtc^mvLm?i34K&tf%mmmi32&^~rxmmtu mmmmmn 

^(Dm^mm^&^l. 4mA/cm 2 tfc^ ^#EL^^134(D^^S^PJ^L 
Wfftte80nit(cd/m 2 )-efeofc 0 W^BfefeteW^Tfe^^ 

£ib imtK&W mtVX , #$|EL*^- 1 34^10mAXcm 2 Xmm,WWiVfct^ 

0 
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o 

[oi79] itmm 

[0180] (2)liitI«©Si 
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